ANALYSIS OF ZAP5TJDER PRAM3S 222 TO 244 



The problem of photo-analysis is that photographs portray 
in two dimensions that which occurred in three dimensions. In 
the case of successive movie frames it is possible to introduce 
some degree of measure of the third dimension, depth, by relating 
the movements between the various images relative to each other 
and the movements of the images themselves. By comparing the 
relationships of the images frame by frame, and relating this to 
the overall sequence it is possible to judge the movements in 
three dimensions throughout the sequence. 

In the case of the Zapruder film sequence frames 222 to 244 
published in November 28, 1966 edition of "Life International" 
it is possible to use the various shadows cast, as well as the 
obvious angles, distances, and relative movements (due to movement 
of car and occupants - taking parallax into account) in a 
determination of what movements, in three dimensions, each occupant 
made. This analysis is mainly concerned with the movements of 
Governor John B. Connally throughout the sequence. 

The fact that Connally* s coat was black is an added proolem 
in relating his movements to three dimensions since the black 
cloth dloes not show up folds very well and tends to present a flat 
image (both President Kennedy and Mrs. Kennedy we re wearing coats 
which shov/ed up the shadows of the folds of the cloth and thus 
aid in-3-d. reading of the frames with respect to their movements). 

The car was travelling from left to right of Zapruder at a 
speed of just over 11m. p.h. , with Zapruder *s film running at 18.3 
frames per second. ' The car thus moved forwards almost a foot 
between frames of the film. At frame 222 the car was aoout* S5 
feet from; Zapruder with Zapruder filming at an angle of about 
43° to President Kennedy in the direction of movement of the car. 

The road v/as not simply running left to right, the direction 
of/ 
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of movement of the car v/as angled to Zapruder, so that at frame 
244 the car was about 80 feet from Zapruder, who was now filming 
at an- angle of 52° to the President in the direction of movement 
of the car. Thus there was an alteration in angulation of camera 
to car of approximately 9°. This small angulation alteration, 
the relatively large distance involved, plus the original angulation 
involved indicate that there would he only slight alterations in 
the relationships of the occupants' of the car to one another, 
had they remained stationary, from beginning to end of sequence. 

This is borne out by noting the relative movement of fixed objects 
on the car between frames 222 and 244. 

Zapruder* s camera was directed at approximately 14° H of 3 
at frame 222 and 5° N of 3 at frame 244; the time of the 
assassination was 12.30p.m., thus the sun was just W of S. 

Therefore, the camera was directed at almost 90° to the direction 
of the sunlight throughout this sequence of 23 frames. This is 
important in the reading of the shadows appearing in the frames. 

The time from frame 222 to frame 244 is 1.27 seconds - tms 
mst be borne in mind in assessing the speed of movement of the 
occupants of the car, as mat the fact that the time between 
consecutive frames is 0.055 seconds. 

At frame 222 Governor Connally (hereafter referred to as JC) 

' is between Zapruder and Mrs. Kennedy (hereafter referred to as JK) , 
obscuring most of her from view; there is a little ox JK s left 

arm visible beyond JC's left arm but the res. of ne non 

visible is above JC's head and shoulders. The relative movement 

between JC and JK, if both were stationary, through the sequence 
canbe seen to be JC moving to the right (in the picture - 
h ereafter shortened to i.p.; this is to distinguish right and 

left/ 
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left (i.p.) from occupant’s right ana left) relative to JK. Thus, 
if both JC, who is almost square-on to the camera, ana jK remained 
at their positions in f.222, one can see that in the succeeding 
frames several points of reference would move relative to eacn 



other: - 
( 1 ) 

( 2 ) 
(3) 

^ (4) 

( 5 ) 

( 6 ) 



(7) 



All 



the amount of JK's left arm' visible to right (i*P*) of 
JC’s left arm would decrease. 

the amount of JK’s right arm, elbow, and roses at her 
right side, visible to left (i.p.) of JC’s right shoulder 
(see later frames than f.222) would increase, 
the line down the left side (i.p.) of JC’s head would 
pass to the right (i.p.) relative to the line down the 
left side (i.p.) of JK’s head (hair); and the amount 
of JK’s left coat collar, coloured ‘blue, visible to 
right (i.p.) of JC * s head, would decrease. 

JC’s head would gradually decrease the amount and 
length of his left shoulder visible. 

the length of both right and left shoulders of JC would 
decrease slightly (due simply to relative movement, 
disregarding the head). 

the tip of JC’s left (and right) shoulder(s) would move 
to left (i.p.) of the metal frame which is visible 
positioned between front seats and jump-seats in the 
car. 

JC’s hat (seen, in f.222, to the left of tne metal strip 
at the front of the glass panel on the near side of the 
car, just above the edge of the car and below and slightly 
left (i.p.) of the tip of JC’s left shoulder) would 
move to left (i.p.) of the metal strip, and a greater 
amount of it would become visible. 

of these movements and the distances moved would oe 



relatively/ 
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relstively small j as can tie seen 'ey observing the relative movement 
of the metal frame and J1C (who remains in a fixed position tnrough. 
f . 222 to >-f. 233) - at f.222 the tip of JK’ s left shoulder is about 
halfway between the metal frame ana the metal strip, at oack and 
front, respectively, of the glass panel, being a little nearer 
to the frame than the strip. - Throught the succeeding frames the 
tip of JK's left shoulder moves left (i.p.), as one would expect, 
relative to the metal frame, till at f.23l it is obscured oy the 
metal frame, and in f.252 it is just to left (i.p.) of tne me^al 
frame. 

By comparing the expected movements of reference points with 
what actually occurred in succeeding frames one can assess what 
movement actually occurred. 

Not only is it possible to assess the movement but one can, 
by comparison with other movements, assess tne relative speed oj. 
the movement occurring. There are several movements, oom 
voluntary and involuntary reactions to the shots, whicn one can 
use to help assess the speed of any movement occurring: - 

(1) The reaction, involuntary, of President Kennedy to the 
fatal shot(s) (as noted by Ray Uarcus, Josiah Thompson, 
and Harold V/eisberg, the movement of the President’s 
head was sharply forwa rds between f. 312 and f. 313, then 
backwards and to (his) left between f. 313 and f. 319; 
thus indicating two shots - one at f. 312-3 from 
behind and one at f. 313-4 from front rigrt ) • The car 
was travelling at almost exactly/aright angle to Zapruder's 
camera in this sequence; and the distance JPIC's head 
moved backwards (disregarding leftward movement) 
through f. 314 to f.319 was about the seme distance as 
from the back to the front of his head - approximately 
6 inches. This movement occurs in five frames - 0.275 
seconds/ 
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seconds and is due to the impact of the "bullet imparting 
its momentum to JFK’s head. 

(2) The voluntary reaction of Clint Hill to hearing the 
first shot(s). S.A. Clint Hill, on the left front 
running-hoard of the follow-up car, can he seen to he 
facing slightly to (his) right of straight forward, in 
a fined position through f. 222 to f. 230. At f. 231 he 
starts to turn his head to (his) right and hy f. 242 he 
can he seen to he facing to left (i.p. ) of camera hut 
has still not turned his face into a position where it 
is facing at right angles to the direction of movement 
of the car. (e.g. he is still not facing fully to his 
right). Thus in 12 frames, 0.66 seconds. Hill turned 
his head through an angle well short of S0°. Hill’s 

■Are act ion was a voluntary one; he was turning to looK 
over- his right shoulder in the direction from which he 
believed the report of the first shot had come. 

( 3 ) The voluntary movement of JK’s right arm. 

JK’s right arm starts to move in f.233 (one assumes her 
right hand was previously resting in her lap, andfrom 
the movement this appears to he the case) and hy f. 244 
her right hand is just reaching JFK’s left elhow. This 
voluntary movement thus occurred in 0.61 seconds. 

( 4 ) Th e voluntary reaction of JFK to being hit. 

This is difficult to judge since JFK has clearly started 
to react before he emerges from behind the traffic sign 
at f. 224-5. But one can get some indication of the 
speed of his reaction; - his left arm rises from its 
nearly vertical position in f. 224 to a horizontal position 
in f. 230, 0.33 seconds later. At f. 224 JFK’s right 
hand, which has come well across from its previous 
position/ 
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position of elbow resting on the car-side, with the 
forearm moving up and down as he waved to the crowd. 

How long before f. 22 4, JFK began to reac t is impossible 
to estimate with accuracy; but to this time period must 
be added the time between impact and the start of the 
voluntary reaction (e» g « reactio n time) - tins also 
cannot be estimated accurately - in order to determine 
the frame at which impact occurs. Although it cannot 
be estimated accurately from the film it is clear ohat 
JFK was hit well before f.224. Other photographic 
evidence and witness testimony from Philip Willis and 
Hugh Betzner indicates that JFK was in fact hit at least 
as far back as f.200 and probably just prior to this. 







i 

i 

I 

I 



The following is an analysis of the frames, comparing each 
frame with previous frame (except, of course, f.222) in order 
to determine the movemen ts which occug &ed. It is not a simple 
direct comparison but also takes into account the above mentioned 
relative movements, speed of movements etc. which must be borne 
in mind as each frame is compared with the previous frame. The 
comparison also takes into account the overall sequence; and so 
the indications of movements between frames are not just simply 
determined by the differences between the two frames. In reading 
the analysis it is necessary to bear in mind all the above 
mentioned factors. 



In f.222; 

JC is facing to (his) right of the camera - this is indicated 
by the shadow down his face; it is slightly to (his) left of 
midline, his nose is apparent only as a slight protrusion into 
the shadow side of his face. His left ear is clear xy visible, 
his right ear is not. His head appears to be tilted very slightly 
backwards/ 
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backwards (e.g. chin forwards, forehead hack). 

His collar and tie are presenting a sguare-on to camera image; 
a gori the ,m> anomt, of right ana la« *lrt oollar are riaihle, 
,1th the Imot of the tie in the oehtre. The line d- the Ineih. 
of the right lapel of hit coat la roughlr parallel to the line 
down the edge of the road alga, as is the line dorm the inside 

of the left lapel. 

The line drawn between the tips of his left and right shoulders 
(hereafter referred to as ’the line across his shoulders') is 
at about 90° to the line down the edge of the road sign. 2*us 
the line across his shoulders is not parallel to a Ixne horizontally 
across the car at 90° to the direction of movement of the car 
(in the following frames this line can he seen cuite readily 
represented hy the dark line across the hack seat, a few inches 
below the top of the seat, approximately intersecting with JK’s 
right am at a point roughly halfway down the line down the left 
side (i.p.) of the am between shoulder and elbow. But in £.222 
this line across the hack seat is not yet visible - a similar 
reference line would be the line across the top of the grill at 
th e front of the car - the line across JC’s shoulders is clearly 
not parallel to this reference line). 

The tip of JC’s left shoulder is obscured by the metal strip 
at the front of the glass panel. There is a small amount of JK’s 

left am visible beyond JC’s left shoulder. The tip of (his) 
right shoulder is just obscured by the edge of the roadsi^; line 
down left (i.p.) JK’s right am is visible so tip of JC’s right 
shoulder is clearly to left (i.p.) of line down JK’s right am. 

The top of JC’s white Texas hat is visible just above the 
edge of the car, to left (i.p.) of metal strip at front of glass 

panel./ 
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panel. The top edge of the hat is just below the level of the 
hand-rail (the grey line just to left (i.p.) of the tip of Soy 
Kellerman's right shoulder, and to right (i.p. ) of the metal 
strip). The amount of hat visible extends to just less t'kan 
half the distance between metal strip and metal frame. 

The line down the left side (i.p. ) of JC’s head is well to 
the left (i.p.) of the line down left side (i.p.) of JK’s head. 

All of this indicates that JC is facing to (his) right of 
straight forward (in direction of movement of car) and to (his) 
right of camera. His face is clearly turned to (his) right, 
as is his body - his right shoulder is obviously further (towards) 
back than his left shoulder. His hat is in front of him (probably 
in his lap, held by his right h and - see later) with the orim 
horizontal - the top of the hat is visible, clear from the sharp 
angle at its top edge and from the shadows do\wn left side (i.p.) 
of the hat. 

In f. 223: 

JC is still facing to (his) right of camera, but slightly 
less to (his) right than in f.222 - the shadow line down his face 
is slightly to (his) left of midline, less so than in f.222; his 
nose is protruding slightly less into the shadow side Ox his face, 
and the shadow below his nose is clearly visible -defining the lower 
border of the nose. Left ear is still visible, as in f.222. 

His head is still tilted just slightly back, as in f.222. 

The appearance of collar and tie are much the same as in 
f.222 - the metal frame is obscuring less of his left collar but 
the amounts visible are otherwise' the same, presenting a similar 
scuare-on to camera appearance to that in f.222. 

Just barely discernible below JC's right shoulder is a 



slightly/ 
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slightly lighter area than the rest of the coat - this is the 
sun shining on a fold of cloth caused by the shoulder being at 
rest, with the upper arm vertically down. 

The lines down the insides of right and left lapels are - 
still parallel to each other hut are just slightly off parallel 
with the line down the edge of the road sign - the lower visxole 
edge of the line down inside of each lapel is to right (i.p. ) 
of its own top edge. By comparison with f.222 this indicates 
the body is now turned slightly to (his) left of square-on oO 
camera. 

The angulation of the line across the shoulders is very 
similar to that in f.222 - it is now just slightly less than 90° 
to the line of the edge of the road sign (reading angle in clock- 
wise direction from top of edge of road sign). The line across 
the back seat is now visible, and it can be seen that the line 
across the shoulders is not parallel to the line across the oack 
seat; and if both lines were extended they would intersect on 
left side (i.p.) of JC. 

Tip of JC's left shoulder is all but obscured by metal frame, 
as in f.222; is no w just fractionally to left (i.p.) of the metal 
frame. The length of JC's left shoulder is the same as in f.222. 
Less of JK's left arm is visible to right (i.p.) of JC's left arm. 
The angulation of the line down JC's left arm to the line of the 
near edge of the car is just slightly less than in f.222 (reading 
angle in clockwise direction from edge of car). 

Tip of JC's right shoulder is still to left (i.p.) of line 
down JK's right arm. 

Slightly more of JC's hat is visible than, in f.222. 

and it 



extends halfway from metal strip to metal frame; 
higher/ 



It now 
is slightly 
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higher - its top edge is now level with the hand-rail. 

The line down left side (i.p. ) of JG's head is still to 
left (i.p.) of line down left side (i.p.) of JK’s head. 

All of this indicates that JC has moved very little "between 
f . 222 and f . 223 - he appears to have turned fractionally to his 
left. He is still facing to (his) right of camera, hut his body 
appears to "be just slightly to (his) left of scuare— on oO camera 
whilst still facing to (his) right of straightforward, with his 
right shoulder hack, left shoulder forward. His nat is still 
visible, brim horizontally placed, in front of him in a similar 
position to position in f. 22S. 



In f. 224: 

JC is facing souare-on to camera - the shadow line down his 
face is in the midline; sunlit part of nose dees not- protrude 
into shadow side of face. Left ear has well defined lower o order 
much more prominent and distinct than in f.2a3; the reverse 
is true with the top of the left ear. His head appears to oe 
tilted not only hack hut is now also slightly tilted to \,nis) 
right. 



Less of both right and left shirt collars are visible then 
in f.223; and now there is more of his left collar visible than 
his right collar - this is due to (his) right lapel of his coat 
coming across and obscuring some of the right collar. There is 
no white shirt visible to left (i.p.) of JG's tie and to right 
(i.p.) of inner line of (his) right lapel (e.g. between coat and 
tie on (his) right side) as there was in f. 225 - again due to 
(h is) right lapel coming across. There is still a little white 
shirt visible between coat and tie on (his) left side. The line 
down the inside of (his) right lapel is clearly nowhere near 
parallel/ 
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parallel to the line of the e&c® of the road sign and i: 
a considerable anrjls "to i"tj rimcn more .so is.cicin in i • 
line down the inside of (his) left lapel has also incre 
angulation to line of edge of road sign, out the inerea 
as marked as with (his) right lapel. 



making 

The 

sed its 
e is not 



The surdit area on JC's right shoulder is much larger than 
in f. 223 and is quite clear. It appears to consist of two 
distinct areas - one at the junction of shoulder and chest, and 
the other (more vertical of the two) at the junction oi snoulder 
and am (this is to he expected and is the natural folding 
pattern of clothes at- the shoulder when the upper am is at rest, 
vertically downwards). This' indicates that JC's right shoulder 
has come forwards, since it is now more into the sunlight. 



The angulation of line across JC's shoulders is no 1 .’.' much 
less than 90° to line of edge of road sign, and is now parallel 
to the line across backseat. Tip of JC's left shoulder is 
clearly visible slightly less than halfway from metal strip to 
metal frame. And it is slightly higher than in f.223 - being 
slightly nearer to the level of the line drawn across krs. Connally's 
right shoulder than in f.223. The length of uC's left shoulder 
is less than in f.223. There is slightly more of JK's left arm 
visible to right (i.p.) of JC’s left arm than in f.223. The 
angulation of the line dorm JC's left am is much less to line 
of edge of car than in f.223. All of this indicates that JC's 
left shoulder has moved backwards, slightly upwards, and his oody 
is slightly tilted to (his) right (this is indicated by angulation 
of line dov/n (his) left am - it is doubtful if JC’s left elbow 
is simply rising up to (his) left since JK's left am is visible 
.to right (i.p.) of JC's left arm and below handrail as in f.223, 
indicating no movement of JC's elbow upwards and to (his) left 
since/ 
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since this would obscure the above mentioned part of JX's lef " 
arm) . 

Tin of JC’s right shoulder is less to left (i.p.) of ime 
down JK’s right arm, and it is further from line across backseat 
and slightly nearer to edge of car than in f.223. ' Length of ^ 

JG’s right shoulder is slightly less than in f.225. All of this 
indicates that JC’s right shoulder has come forwards and downwards. 

JC's hat is not clearly visible - there is dust a greyish 
blur in the position the hat was in at f.223; ana tms oxur 
does not extend as far to left (i.p.) of metal strip as the hat 
does in f.223 (and there is less grey visible in f.224 than unite 
visible in f.223). This indicates that the hat has gone to right 
(i.p.) of its position in f.223 - that is, the hat has moved to 
JC’s left and/or forwards and/or downwards. 

The line down left side (i.p.) of JC’s head is sull .o 
left (i.p.) of line down left (i-P- ) of Jh' s neaa. 

All of these points indicate that JC has changed his position 
markedly from f.223. His face h as turned to (his) left; his 
body has rotated to left, his right shoulder has moved forwards 
and downwards , his left shoulder has moved backwards ana 
upwards; and there is a slight tilt of JC’s head and body to (his) 
right. JC's hat has moved forwards and/or to (his) lex o and/or 

downwards. 

In f.225: 

JC is facing slightly to (his) left of camera but is still 
facing to (his) right of straight forwards - shadow line down 
' his .face is to (his) right of midline; slight amount of right 
side of chin is visible in sunlight, and (his) right eye is dust 
discernible. Th ere is also a very small sunlit area below JC's 

right/_ 
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right eye, slightly to left (i.p.) of his nose. Left ear is only 
just discernible. These points indicate that JC has turned to 
(his) left of his position in f.224. His head is tilted more 
to (his) right than in f‘.224« 

Less of (his) right shirt collar is visible than in f.224. 
Slightly more of (his) left collar is visible than in f.224 (due 
to metal frame obscuring less of (his) left collar - this is 
also an indication of tilt of JC’s body to (his) right). 

Sunlit area on JC’s right shoulder is slightly larger tnan 
in f.224 - the less vertical of the two folds is slightly larger 
than in f.224 and extends slightly to right (i.p .) 5 in relation 
to tip of JC’s right shoulder, of its position in f.224. This 
indicates that JC’s right shoulder has moved forwards ( - shoulder 
is less “in shadow of head, more in sunlight - ) of its position 
in f.224. 

Right inner lapel line has come further across - is obscuring 
more of his right shirt collar; and it has increased in angulation 
to line of edge of road sign. Left inner lapel line has decreased 
in angulation to edge of road sign and is now, again, virtually 
parallel to line of edge of road sign- 

The line across JC’s shoulders has increased in angulation 
to line of edge of car (reading angle anti-clocterf.se from edge 
of car) and has rotated anti-cloctarf.se through line parallel to 
line across backseat (position in f.224). If line across shoulders 
and line across back seat are extended they will intersect on 
right side (i.p.) of JC. Tip of JC's left shoulder is further 
to left (i.p.) of position in f.224 - is now more than halfway 
from metal strip to metal frame; is nearer to metal frame than 
metal strip. And tip of (his) left shoulder is higher than in 
f.224 - is now at same level as line drawn across Hrs- Connally’s 

right/ 
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right shoulder. Length of JC's left shoulder is much less than 
in f . 234. More of JX’s left arm is visible to right (i.p. ) of 

JC's left arm. Angulation of line down JC's left arm is less 
to line of edge of car than in f.224. These points indicate 
that JC’s left shoulder has moved upwards and to left (i.p. ) of 
its position - that is, it has moved backwards and upwards. 

Tip of JC's right shoulder is still to left (i.p.) of line 
down JK's right arm, slightly less so than in f.224; and it is 
slightly further from line across backseat and slightly nearer 
to edge of car than in f.224. Length of JC’s right shoulder is 
slightly less than in f.224. These points indicate that JC's 
right shoulder has come forwards and downwards from position in 
f.224. 

JC's hat is now visible again. It appears aoove uhe edge 
of the car to left (i.p.) of metal strip; it extends to just 
less than halfway from metal strip to metal frame, and its top 
edge is just level v/ith the hand rail. It appears greyer than 
in f . 222 and f.223 - this may be an indication that the part of 
the hat visible is in shadow. The hat has thus moved oacx and/or 
to JC's right and upwards slightly from its position in J..224 - 
but it is still not as far back and/or to JC's right and up as 
in f.223. 

To left (i.p.) of the hat, above the edge of car and to right 
(i.p.) of metal frame there is a small pink area - this is JC's 
right han d (see later frames) holding the brim of his hat. It 
was not visible previously (thus has moved upwards and/or backwards) 

All these points indicate that JG has again, changed his 
position markedly from the previous frame (f.224). His face has 
turned further to (his) left, and his body has further rotated 
to (his) left - left shoulder has gone upwards and backwards, 
right/ 
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right shoulder has gone forwards and downwards. His body is 
clearly tilted to his right. His right hand and his hat have 
2 moved upwards and/or "backwards. 

f. 226 is slightly blurred but most of the reference points are 
| discern5.ble: 

JC is facing well to (his) left of camera, but is still 

■} 

facing to (his) right of straight forward - the shadow line down 
his face is clearly to (his) right of the midline, more of his 
right cheek is in sunlight than in f.225. Shadow of nose is just 
into the shadow side of face. More of (his) right side of chin 
is visible than in f.225. Sight eye is no w in sunlight. Left 
ear is not discernible. JC has thus turned further to (his) 
left from f.225. JC’s head is quite clearly tilted to (his) 
right. 

It is difficult to discern the amounts of right and left 
shirt collars visible due to the blurring. Similarly, the sunlit 

j 

areas at (his) right shoulder are blurred and it is difficult to 
judge the amounts' visible - but, they are still visible. The 
inner lapel lines are obscured by the metal frame and JC’s hat. 

|j 

ii 

Angulation of line across shoulder is greater to both line 
of edge of car and line across back seat than in f.225. Tip 
of JC’s left shoulder is now just to right (i.p. ) of metal frame; 
it is further to left (i.p.) and higher - is now just above level 
of Mrs. Connally’s right shoulder - than in f.225. More of JK’ s 

left arm is visible to right (i.p.) of JC’s left arm than in 
f.225. Angulation of line down JC’s left arm has decreased to 
line of edge of car from f.225. All these points indicate that 

i 

JC’s left shoulder has moved upwards and backwards, with his 

I 

I body tilting to (his) right, from its position in f.225. 

Tip/ 

| 
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Tip of JC's right shoulder is still to left (i*P*) 01 line 
down JK' s right arm; it is slightly further from line across 
"backseat and nearer to edge of car than in f-225. Again, JC s 
right shoulder appears to be moving downwards and forwards (the 
tilt of JC's body to (his) right accounts for (his) turning right 
shoulder not moving to right (i.p. ) of line down JK's night arm). 

More of JC's hat is visible than in f.225. Part of it is 
whiter— than in f.225 - indicating the appearance of a shadow line. 
Th e hat extends from metal strip to metal frame, (e.g. whole 
length of glass panel), and it is higher than in f.225 - its top 
edge is now above the level of the hand-rail, and is now oetween 
the levels of Kellerman’s and Mrs. Connally’s right shoulders, 
it is also much nearer to tip of JK's left shoulder than in x.225. 
The hat has, therefore, moved upwards, and backwards and/or to 
JC's right. 

The pink of JC's right hand has moved upwards from f.225 and 
is now slightly to left (i.p.) of the metal frame - it is visible 
just below the point of intersection of JC's right inner lapel 
line and the metal frame. Below and to left (i.p.) Ox (nis) 
right hand is a white dot, just visible above the edge of the car 
and slightly left (i.p.) of metal frame - this is JC's right shirt 
cuff (see later frames). 

All these points indicate that JC has, once again, moved 
auite markedly from his position in the previous frame (f.225). 

His face has turned further to (his) left; and his body has 
rotated further to (his) left - his 3s ft shoulder has gone upwards 
and backwards, his right shoulder has moved downwards' and forwards, 
with his body tilted slightly mere to (his) right. His right 
hand, along with the hat it is holding, has moved upwards, and 
backwards and/or to (his) right. 



f . 227/ 
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f. 227 is very blurred Taut several of the reference points are 
still discernible: 

JC has turned further to (his) left of camera - his right 
eye is visible in sunlight; shadow line down his face is well 
to (his) right of midline, and shadow of nose is almost clear 
of shadow side of face. Sight cheek is clearly visible in 
sunlight. JC has thus turned to (his) left of his position in 
i. . 226 (it is difficult to tell if he is facing to (his) right or 
(his) left of straight forwards). The tilt of his head cannot 
really be judged due to the blurring. 

It is difficult to judge amount of his right shirt collar 
visible. Left collar is not visible due to JC's chin (- head 
uu ming to (his) left — ) and his right hand obscuring it. The 
sunlit, areas at JC's righm shoulder are not discernible due to 
the blurring. 

Angulation of line across shoulders is difficult to measure 
due to difficulty in discerning tip of (his) left shoulder 
accurately. Tip of left shoulder is almost obscured by metal 
frame and hat, out it is probably the blach image visible just 
above the blurred image of the hat and to right (i.p. ) of the 
metal frame; if this is correct, it is to left (i.p.) of position 
in x.226 and is also higher - is now just above level of Krs. 
Connally’s right shoulder. And the length of (his) left shoulder 
is much less than in f. 226. Cannot judge amount of Jit's left 
arm to right (i.p.) of JC's left arm due to JC’s hat obscuring 
one line down JC's left arm, but horizontal distance from tip of 
JC's left ehoulder to right edge (i.p.) of JK's left arm is greater 
than in f.226. Angulation of line down JC's left arm cannot be 
measured due to hat obscuring almost all of the line. These points 
tend to indicate that JC's left shoulder lias moved backwards and 
upwards/ 
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upwards from its position in f. 226. 

Tip of JC's right shoulder is difficult to locate precisely 
"but it is still to left (i.p. ) of line doy/n JK's right arm. 

Length of right shoulder is also difficult to measure 'out .appears 
approximately the same as in f.226. Tip of right shoulder appears 
to he further from line across "backseat than in f.226. 

JC’s hat is very "blurred hut it can he seen to he obscuring 
the line down JC’s left arm and most of his left arm - tip of 
shoulder just visible. The top edge of the hat is now at the 
level of Mrs. Connally’s right shoulder -is, therefore, higher 
than in f.226. 

JC’s right hand is now much higher than in fo226 - more black 
coat is visible between hand and edge of car; hand is now at 
level of JC’s right shirt collar. The metal frame appears to 
be passing between hand and camera - most of hand is oo Isxt (i.p.) 
of metal frame but there is some of it visible to right (i»p. ) 
of it. More of JC’s right shirt cuff is visible and it is higher 
than in f.226 - more black coat between cuff and edge of car. 

.Hat, hand, and shirt cuff have all moved upwards from positions 
in f . 226. 

All the discernible points indicate that JC has turned 
further to (his) left from position in f.226; his body has also 
rotated further to (his) left - left shoulder up and back (and 
right shoulder down and forwards). His right hand and hat have 
risen further, from position in f.226. 

In f . 228: 

JC is facing well to (his) left of camera and is now facing 
to (his) left of straight forwards (e.g. facing slightly to his 
left) - shadow line down face is now well to (his) right of 
midline,/ 
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midline , shadow of nose is not now merged with, the shadow side 
of his face j right eye is clearly in sunlight, as is his right 
cheek, more so than previously.. Curved shadow "below (his) right 
side of his chin is clearly visible, and JC's right ear is discernible 
in the shadow side of his face-' His nose xs just visioie in 
profile.. Th us JC has turned further to (his) left of position 
in f . 226 (and considerably further to (his) left of position in 
f. 225). JC's head is tilted slightly backwards. 

Very little of (his) right shirt collar is visible. Left 
collar is not visible - is obscured by his head (and right hand). 

Th e sunlit areas at JC's right shoulder are again visible, and 
are aligned nearer to horizontal than previously - indicates JC 
turning to (his) left (shoulder turning a position where it is 
nearer side— on to camera), with his right shoulder coming xorwards. 

Angulation of line across shoulders has increased to both 
line of edge of car and line across backseat from f.226 (and 
f.227). Tip of JC's left shoulder is now to left (i.p. ) of 
metal frame - is just visible to right (i.p.) and below JC's 
nose. Tip of (his) left shoulder is also to left (i.p.) of its 
position in f.226 (and f.227) in relation to tip of JK's left 
shoulder. Xt is at same height as in f.227 — just aoove level 
of Mrs. Connally's right shoulder. Very little of length of JC's 
• left shoulder is visible due to head obscuring it - tip is just 
visible. As in f.227, JC's hat is obscuring the line down (his) 
left arm and thus one cannot judge amount of JK's left arm to 
right (i.p.) of (his) left arm (but horizontal distance from tip 
of (his) left shoulder to right edge (i.p.) of JK's left arm is 
greater than in f.227) and also cannot measure angulation of line 
down (his) left arm. All of these points indicate that JC’s 

left shoulder is still moving backwards as his body turns to 
(his) left. 



Length/ 
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Length of JC's right shoulder has shortened considerably 
"between f.227 and f.228. Tip of (his) right shoulder has 
moved to right (i.p.) of its position in f.236 (and f.227) - it 
is now to right (i.p.) of line down JK's right arm; and it is 
further from line across "bach seat. The red roses at JK's right 
elbow are now visible and tip of JK's right elbow is coming into 
view. These points indicate that JC's right shoulder has 
moved forwards (and downwards) from its position in f.227. 

JC's hat is clearly visible, especially the whiter top part 
of it. It is slightly higher than in f.227 - top edge is 
above the level of Mrs. Connelly's right shoulder. The hat also 
appears to be left (i.p.) of its position in f.226 - there is a 
larger black area between the hat and the metal strip to right 
(i.p.) of it. There are one or two grey dots visible, through 
the glass panel, below' the white top of hat - these may be part 
of the brim of the hat in sunlight; if so this shows that the 
hat is not horizontal as in f.222 and f.223 and is inclined slightly. 
The hat has thus moved slightly upwards, and backwards and/or 
to JC's right. 

JC's right hand has risen up from its position in f.227 - 
its top edge is now at the level of his chin and is obscuring 
a little of JC's right shirt collar. Hand is still mainly to 
left (i.p.) of the metal frame. More of JC's right shirt cuff 
is visible end it is slightly higher - a little more black coat 
visible between cuff and edge of car - than in f.227. Thus hat, 
hand, and sh irt cuff have risen up slightly, and have also moved 
slightly backwards and/or to (his) right. 

Line down left side (i.p.) of JC's head is still to left 
(i.p.) of line down left (i.p.) of JK's head. (Compare this 

slight, if any, movement of line’down left side (i.p.) of JC's 
head/ 
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head in relation to line down left side (i.p. ) of JK's head 
"between f.223 and f.228 with the movement of the line down left 
side (i.p.) of Kellerman' s head in relation to line down lex o 
side (i.p.) of Mrs. Connally' s head "between f.225 and f.228 
line down Kellerman' s head has moved from slightly lext ox line 
down Mrs. Connally’s head in f.223 to slightly to right of iu in 
f.228. This movement in relations of Kellerman and Mrs. Connally 
is due to the movement of the car (there "being little movement. 

"by either Kellerman or Mrs. Connally) - the lack of movement of 
JC's head in relation to JK's head is partially explained "by 
JC's head turning to (his) left hut also "by JC’s head tilting to 
(his) right.) 

All of the points indicate that JC has turned further to 
his left— than in f.227; and is now facing to (his) left of straight 
forwards. His body has rotated further to (his) left, left 
shoulder going hack, right shoulder going forwards (and downwards). 
The shortened length of both shoulders, and the horizontal 
nature of th e sunlit areas at (his) right shoulder, indicate 
that JC is approaching a side-on position to camera - tip of 
right shoulder is dust to left (i.p.) of line down left side 
(i.p.) of JC's head. JC's hat and (his) right hand have risen 
slightly further and have moved slightly backwards and/or to 
JC's right. 

In f . 229: 

There is very little change in JC's head fraa f.223 - JC 
is still facing to (his) left of straight forwards just slightly 
to (his) right of his position in f.228 (e.g. is turned slightly 
less to (his) left than in f.223) - shadow line down face is 
just slightly nearer to midline than f.223, is nearer to his 
right eye; slightly less of curvature oelow (his) rigut side ox 
chin/ 
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chin than in f. 228, and his nose is less pronounced in profile 
than in f.228. JC's head is not so tilted hock as in f.22S; 
and chin is further to left (i.p.) of metal frame than in f. 223 - 
chin has moved hack and/or to (his) right (from f.222 to f.228 
his chin moved nearer to metal frame - now reverse action taking 
place) o 

Slightly more of JC's right collar is visible than in f. 223 - 
partially due to (his) right hand moving down, obscuring less of 
collar. Left collar is not visible. Sunlit areas at right 
shoulder are presenting a similar image to that in f. 223 - stixl 
almost horizontally aligned. 'These points indicate that JC’s 
body is still near to side-on to camera. 

Angulation of line across shoulders has now decreased slightly 
to line of edge of car from f.223. Tip of .G' 3 left snoulcer 
is now just obscured by metal frame - has thus moved to right 
(i.p.) - e.g. has moved forward s of position in f.228. It is 
at same height as in f.228 - still just above level of Lirs. 
Connally’s right shoulder. Slightly more length of JC's left 
shoulder is visible than in f.228. Line down JC’s left arm is 
still obscured by JC's hat (shadow down hat gives false impression 
of JC’s left arm) thus cannot judge the amount of JK's left arm 
to right (i.p.) of JC's left arm (horizontal line from tip of 
left shoulder to right edge (i.p.) of JK's left arm is less than 
in f.228) and cannot measure angulation of line down JC's left 
arm. These points indicate- that JC's left shoulder has moved 
slightly forwards from its position in f.223. 

Length of JC’s right shoulder has increased just slightly 
from f.228. Same amount of roses are visible as in f.228. 

Tip of JK's right elbow is just visible. Tip of (his) right 
shoulder/ 
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shoulder is slightly nearer to edge of car than in t.228, The 
points indicate that there is very little change in the position 
of JC's right shoulder, only a slight movement downwards and 
"backwards sxid/op "to JC's rigirfc* 

JC’s hat has moved downwards and to right (i.p.) from f-223 - 
its top edge is now just "below level of hrs. Connally s right 
shoulder; and the whiter part (in sunlight) is now extending 
about halfway from metal strip to metal frame (in-f.228 it 
extended halfway from metal frame to metal strip - reverse of 
situation in f.239). More of line down JC's left arm is visible 
than in f.228 - hat is obscuring less of it. These points 
indicate that the top of his hat has moved downwards, forwards 
and/or "bo JC's lefo« 

JC's right hand is (now clearly discernible) visible just 
below his chin. The metal frame is between hand and camera, 
but much more of hand is visible to left (i-pO of metal frame 
than to right (i.p.) of it. Hand is lower than in f.228 - is 
obscuring less of right collar and now black coat is visible 
between chin and hand. Less of right shirt cuff is visible 
than in f.228, and it is slightly lower th an in f.228 - less 
black coat visible between cuff and edge of car. Sight hand 
and shirt cuff have thus moved downwards slightly. 

Line down left side (i.p.) of JC's head is still to left 
(i.p.) of line down left side (i.p.) of JK’s head. 

A H the points of reference seem to indicate very little 
change in JC’s position between f.228 and f.229. He has turned 
fractionally to (his) right (he has clearly stopped turning to 
(his) left); his left shoulder has moved forwards, his right 
shoulder has moved slightly downwards , and backwards and/or to 
JC’s right. . His body appears to be rotating to (his) ngnt. 

His/ 
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right hand has moved downwards from f.22S. She hat appears to 
i have rotated - top of hat visible in previous frames has moved 

down and left (i.p. ), brim is clearly visible for first time - ; 
thus hat has rotated over into a more vertical position - e.g. 
brim of hat is more vertically aligned, with. top of hat to (his) 
3 right or right front of brim. 



Line down left side (i.p.). of JC's head is now just slightly 

to left (i.p.) of line down left side (i.p.) of JK's head. 

I 

■/ 

These points indicate that there has been a more marbed 
change in position between f. 229 and f. 230 than there was between 
f.228 and f. 229 - JG has turned slightly more to (his) right of 

i 

his position in f. 229 and is now facing just slightly to (his) 
left of straight forwards. his body has rotated more to (his) 
right - his right shoulder is moving down and backwards, (his) 
left shoulder is moving forwards. His left shoulder is higher 

r* 

than his -===-, shoulder indicating his body is tilted to (his) 
right. His right hand has moved downwards and the hat, which 
is also lower than in f.229, has rotated so that the brim is in 
a more vertical position. 

In f . 231: 

JC has turned slightly more to (his) right of position in 
f. 230 - shadow line down his face is nearer midline, is now 
encroaching well into (his) right eye; less of cheek is in 
sunlight than in f.230. Shadow of nose is nearer to shadow 
side of face. Less of curvature below (his) right side of chin 

t 

is visiole than in f.230. Head now appears to be tilted slightly 
whJ- tli*. 

X further from metal frame than in f.230, slightly more black coat 
between chin and metal frame; but top of JC's head on right 
side (i.p.) is obscuring more of JK's hair and more of JK's left 
blue/ 
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blue collar than in f . 230. 

Same amount of JC's right shirt collar is visible (perhaps 
a little less, - due to (nis) right hand obscuring a little of it) 

as in f . 230.. Left collar is still not visible, and tie not 

discernible,. Sunlit areas at JC's right shoulder are only vaguely 
visible, less visible than in f. 230 and do not extend as much to 
right (i.p. ) as in f.230. 

Angulation of line across shoulders has slightly decreased 
to line of edge of car from f. 230. Tip of (his) left shoulder 

is still obscured by metal frame and is at samej^as in f.230. 

Length of (his) left shoulder has slightly increased from f.230, 
and less of JK's left arm is visible to right (i.p.) of JC's 
left arm than in f.230. Angulation of line down JC's left arm 
is less to line of edge of car than in f.250. These points - 
indicate that JC's left shoulder has moved forwards; and JC's 
body is tilting to (his) right and/or JC's left elbow is moving 
upwards and/or forwards. 

Length of JC's right shoulder has increased slightly from 
f.230. Tip of (his) right shoulder is slightly nearer to edge 
of car and is to left (i.p.) of its position in f.230 - much less 
of roses visible, now virtually obscured by JC's right shoulder, 
than in f.230. Less of JK's right elbow is visible than in 
f.230. These points indicate that JC's right shoulder has moved 
downwards , and backwards and/or to JC's right from f.230. 

— JCls hat is now clearly rotating: less of hat is visible 

than in f.230, line of brim is no longer parallel to line of edge 
of car and is now making a quite definite angle to line of edge 
of car - highest part of brim (that part at extreme left (i.p.) 
of glass panel, dust to right (i.p.) of metal frame) is at dust a 
slightly/ 





slightly higher position than in f.230. The lowest, most forward, 
part of "brim (that part at extreme right (i.p. ) ox glass panel, 
just to left (i.p.) of metal strip) is now dust above junction 
of edge of car and metal strip. Thus the most forward partjf 
brim has moved downwards and/or to JC’s right and/or oacx,.^d^ 
e.g. it has rotated over more into a vertical position ana front 
edge is moving round to JC’s right, more so than back edge. Part 
of brim may be visible just below JC’s right hand, just above 
edge of car and to left (i.p.) of metal frame. Ton of hat is 
not now visible, a further indication that the hat is rotating 
(nutting top of hat into shadow); and hat is moving downwards 
and to JC’s right - thus top of hat moving out of view. And 
more of JC’s left arm is visible to right (i-P* ) of aat ’ trlls 
also indicates rotation of hat and the movement to JC’s right 

?f snd/or backwards. 

|- Kuch more of JC’s right hand is visible to left (i.p.) of 

metal frame than in f.230 and less of hand is visible to right 
(i.p.) of metal frame than in £.230. Shadow line down (his) 
right hand is now to left (i.p.) of extreme right (i.p.) point 
of JC’s right shirt collar, was to right (i.p.) of this point m 
£.230. Hand is lower than in f.230 - top edge of hand is now 
at level of bottom edge of JC’s right collar, and bottom edge 
of hand is nearer to edge of car than in f.230. Less of JC’s 
right shirt cuff is visible than in f.230 - is now virtually no 
black coat between it and edge of car, and some of cuff is obseurea 
by edge of car. Shirt cuff is further to left (i.p.) of metal 
frame than in f.230. These points indicate that (his) right 

% ■ 

hand has moved downwards, and to (his) right and/or oackwards 

from f. 250. 

H ; 

Line down left side (i.p.) of JC’s head is now virtually. in 



line/ 
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line with, fractionally to left (i.p. ) of, line down left side 
(i.p. ) of JK's head. 

All of these points indicate that <TC has turned further to 
(his) right from f. 230. He is facing straight forward or — - 

fractionally to (his) left of straight forward. His head has 
tilted slightly forwards. His "body has turned more to (his) 
right than has his head - his right shoulder has moved hack and 
down, left ■ shoulder has moved forwards. His hody appears to he 
tilting to (his) right. His right hand is moving downwards, 
and backwards and/or to (his) right; his hat is rotating over 
and round and is moving backwards and/or to (his) right. 

In f . 232: 

JC is still facing approximately straight forward; is facing 
just slightly more to (his) right than in f.231 - shadow line 
down face is just slightly nearer midline, shadow of nose is now 
just merging with shadow side of face, and curvature of (his) 
left side of his chin is now visible. His head is tilted forwards 
as in f. 231. 

More of JC's right shirt collar is visible than in f.231. 

Tie is not really discernible, and left collar is not visible. 
Sunlit areas at right shoulder are not visible. Angulation of 
line down inside of (his) right lapel has increased to line of 
edge of car from f.231. 

Angulation of line across shoulders is same to line of edge 
of car as in f.231. Tip of (his) left shoulder is still obscured 
by metal frame, and is at same height as in f.231. Length of 
(his) left shoulder visible is slightly less than in f.231 - due 
to turning of head; (his) left side of face, below nose is now 
visible. Same amount of JK's left arm is visible to right (i.p.) 
of JC's left arm. Angulation of line down JC's left arm is 
slightly/ 
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s lightly less to line of edge of car than in f. 231. These 
points indicate that JC's left shoulder' is moving forwards; and 
that (his) left elbov/ is moving forwards and/or upwards and/or 
JC's "body is tilting to (his) right. 

Length of JC's right shoulder is greater than in f. 331. 

Txp of (his) right shoulder is nea.rer to edge of car and further 
to left (i.p. ) than in f. 231 - virtually none of roses are visible 
to left (i.p.) of JC's right shoulder, less than in f.231. Tip 
of JC's right shoulder is now to left (i.p.) of line down JK's 
right arm. JK's right elbow is not now visible. Line down 
JK's right arm, as it has been from f.222, is vertical (virtually 
parallel to line down edge of road sign) and is making same angle 
to line across back seat as it has been from f.222. These 
points indicate that JC's right shoulder has moved downwards, 
and backwards and/or to (his) right, as do the above mentioned 
points aoout his right collar, inner lapel line, and d-isanuearance 
of sunlit areas at (his) shoulder. 

Less of hat is visible than in f. 231; angulation of line 
of brim is less to line of edge of car than in f.231. Highest 
par^ of brim is lower than in f.231 - is now below level of tip 
of Kellerman's right shoulder. Lowest pert of brim is lower 
than in f.231 - is nearer to edge of car and further below level 
of tip of Kellerman's right shoulder. I, 'ore of JC's left arm is 

visible to right (i.p.) of brim of hat than in f.231. A little 
Ox brim of JC’s hat is visiole below JC's hand, above edge of car, 
and it is more to left (i.p.) of metal frame than in f.231. 
ihese points indicate that the hat is still rotating and is moving 
downwards, and back and/or to (his) right. 

All of JC's right hand that is visible is to left (i.p.) of 
metal/ 
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metal frame - none to right (i.p-. ) of it - and it is lower than 
in f.231, slightly more blade coat between hand ana chin. Less 
of right shirt cuff is visible - almost all of it is obscured 
below edge of car - than in f.231. These points indicate that 
JC's right hand is moving down and back and/or to o C ' s right. 

Line down left side (i.p.) of JC's head is now in line with 
line down left side (i.p.) of JK' s head. 

These points indicate that JC has turned slightly to (nis) 
right from f. 231. His body has rotated further to (his) right, 
right shoulder moving back and down , left shoulder moving forward. 
And his body is tilting to (his) right. JC's right hand is 
moving down and back. Kis hat is moving down, and oaCi. and/or 
to (his) right, and is rotating further over and round (e.g. top 
of hat is going down, back, and to JC's right). 

In f . 233: 

JC is still facing straight forwards (or slightly to (his) 
left of straight forwards) , but has turned fractionally more to 
(his) right from f.232 - shadow line down face is slightly nearer 
to mid line, very little of (his) right cheek is in sunlight, nose 
shadow is merged into shadow sice of face, less of curvature oelov; 
(his) right side of chin is visible than in f.25a. Left side 
of chin is less curved than in f.232 - face tending to narrow .and 
elongate below nose. Head is tilted less forwards than in ^.232. 

Lore of his right shirt collar is visible than in f.2o2. 

Tie is not clearly discernible and left collar is nou visiole. 
Sunlit areas at (his) right shoulder are not visible. Angulation 
of (his) right inner lapel line is greater to line of edge of car 
than in f.232. These points indicate that JC's right shoulder 
is moving back and to JC's right. 



Angulation/ 
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Angulation of line across shoulders is slightly less to 
line of edge of car than in f. 232. Tip of (his) left shoulder 
is still obscured by metal frame, is just slightly lower than in 
f. 232 - now just below level of Mrs. Connally's right , shoulder. 
Length of JC's left shoulder is' slightly greater than in f. 252 
(due to turning of head to (his) right, elongation of his face, 
as- well as (his) left shoulder moving forwards as JC rotates to 
(his) right). Less of JK's arm is visible to right (i.p. ) of 
JC's left arm than in f.232. Angulation of line down JC's left 
arm is less to line of edge of car than in f. 252. These points 
indicate that JC's left shoulder is moving forwards, with his 
body tilting to (his) right and/or his left arm (and elbow) is 
rising up and forwards. 

length of (his) right shoulder is slightly greater than in 
f.232. Tip of (his) right shoulder is nearer to edge of car 
and further to left (i.p.) than in f.232 - none of roses visible 
to left (i.p.) of JC's right shoulder. Line down JK's right arm 
is not as near vertical as in f.232 (and previously), it is now 
making less of an angle to line across bach seat than in f.232. 
Even so JC's right shoulder is still obscuring JK's right elbow. 
These points indicate that JC's right shoulder is still .moving 
down, back and/or to JC's right. 

Less of JC's hat is visible than in f.232; angulation of 
line of brim of hat is much greater to line of edge of car. 
Highest part of hat is lower than in f.232 - is much nearer to 
edge of car and is further below level of tip of Ke Herman' s 
right shoulder. Lowest part of brim visible is not now on 
extreme right (i.p.) of glass panel - it is about halfway from 
metal frame to metal strip, is thus further to left (i.p.) then 

of nht 

in f.232- More of JC's left arm is visible to right (i.p. )/ than 
in f.232. A little of JC's hat is still visible below JC's 



right/ 
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metal frame - none to right (i.p> ) of it - and it is loner than 
in f. 231, slightly more black coat between hand and chin. Less 
of right shirt cuff is visible - almost all of it is obscured 
below edge of car — than in f.231. These points indicate thao 
JC's right hand is moving down and back and/or to tie’s right. 

Line down left side (i.p. ) of JC's head is now in line with 
line down left side (i.p.) of JK' s head. 

These points indicate that JC has turned slightly to (his) 
right from f. 231. His body has rotated further to (his) right, 
right shoulder moving back and down, left shoulder moving forward. 
And his body is tilting to (his) right. • JC's right hand is 
moving do wn and back. His hat is moving down, and oac±c and/or 
to (his) right, and is rotating further over and round (e.g. top 
of hat is going down, back, and to JC's right). 

In f . 233: 

JC is still facing straight forwards (or slightly to (his) 
left of straight forwards) , but has turned fractionally more to 
(his) right from f.232 - shadow line dorm face is slightly nearer 
to midline, very little of (his) right cheek is in sunlight, nose 
shadow is merged into shadow side of face, less of curvature oelow 
(his) right side of chin is visible than in f.232. Left side 
of chin is less curved than in f.232 - face tending to narrow .and 
elongate below nose. Head is tilted less forwards than in f.232. 

I,; ore of his right shirt collar is visible than in f.232. 

Tie is not clearly discernible and left collar is not visible. 
Sunlit areas at (his) right shoulder are not visible. Angulation 
of (his) right inner lapel line is greater to line of edge of car 
than in f.232. These points indicate that JC's right shoulder 
is moving back and to JC's right. 



Angulation/ 
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Angulation of line across shoulders is slightly less to 
line of edge of car than in f. 232. Tip of (his) left shoulder 
is still obscured by metal frame, is just slightly lower than in 
f. 232 - now just below level of lira. Connally's right , shoulder. 
Length of JC's left shoulder is' slightly greater than in f.252 
(due to turning of head to (his) right, elongation of his face, 
as'well as (his) left shoulder moving forwards as JC rotates to 
(his) right). Less of JK's arm is visible to right (i.p. ) of 
JC's left arm than in f.232. Angulation of line down JC's left 
arm is less to line of edge of car than in f.252. These points 
indicate that JC's left shoulder is moving forwards, with his 
body tilting to (his) right and/or his left arm (and elbow) is 
rising up and forwards. 

Length of (his) right should_er is slightly greater than in 
f.232. Tip of (his) right shoulder is nearer to edge of car 
and further to left (i.p.) than in f.232 - none of roses visible 
to left (i.p.) of JC's right shoulder. Line down JIC's right arm 
is not as near vertical as in f.232 (and previously), it is now 
making less of an angle to line across back seat than in f.232. 
Lven so JC's right shoulder is still obscuring JK's right elbow. 
These points indicate that JC's right shoulder is still .moving 
down, back and/or to JC's right. 

Less of JC's hat is visible than in f.232; angulation of 
line of brim of hat is much greater to line of edge of car. 
Highest part of hat is lower than in f.232 - is much nearer to 
edge of car and is further below level of tip of Keilerman's 
right shoulder. Lowest part of brim visible is not now on 
extreme right (i.p.) of glass panel - it is about halfway from 
metal frame to met^l strip, is thus further to left (i.p.) than 

at nj 

in f.252. More of JC's left arm is visible to right (i.p. )^ than 
in f.232. A little of JC's hat is still visible below JC's 
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-33- 



right hand, and it is -to left (i.p. ) of position in f. 232. These 
points indicate that JC's hat has moved down and "back and/or 
to (his) right. It is still rotating - front edge of brim moving 
to (his) right faster than back edge. 

Less of (his) right hand is visible than in f. 232 - a little, 
of it is obscured below edge of car. Hand is lower - more black 
coat between top edge of hand and his chin - than m f. 232. 

Hand is also to left (i.p.) of position in f. 232 - a small black 
area is visible to right (i.p.) of hand and to left (i.p.) of 
metal frame, just above edge of car. Less of JC's right shirt 
cuff is visible than in f. 232, there is non very little visible 
above the edge of the car. These points indicate that JC's 
hand is moving down, and back and/or to- (his) right. 

Line down left side (i.p.) of JC's head is in same position 
as in f . 232 in relation to line down left side (i.p.) of JK' s 
head - is in line with it. 

Less of JK' s left blue collar is visible than in f.232. 

These points indicate that JC has turned slightly to (his) 
right of position in f.232 and is now facing virtually straight 
forwards. His body is turned more to (his) right than in f.232; 
his left shoulder is moving forwards, left arm (and elbow) is 
rising up and/or forwards, end his body is tilting to (his) 
right. His right shoulder is moving back, down, ana round to 
(his) right. His right hand, holding his hat, is moving back, 
down,, and/or to (his) right. The hat is also (still) rotating. 

In f. 234: (although this frame is blurred it is still possible 

to discern most of the reference points) 

~JCTTs facing slightly to (his) right of position in' f. 255 
and also is, now, facing slightly to (his) right of 
f orwa rd s/ 



straight 




.here 



-54- 

forwards - very little of (his) right cheek is in sunlight, t 
is no curvature of shadow below (his) right side of chin. H 
left eye is vaguely discernible. (His) left side of his face 
is showing little curvature of chin - indicating face is elongating. 
It is difficult to judge the tilt of his head. 

More of JC's right collar is visible than in f.255. Tie 
is vaguely discernible - greyish, area just to left (i.p. ) of 
(his) left lapel, just above (his) right hand. Angulation of 
line down (his) right inner lapel has decreased slightly to line 
of edge of car from f. 233. These points indicate that JC is 
still turning to (his) right, the angulation of the inner lapel 
line indicating JO has turned beyond square-on to camera. 

Angulation of line across shoulders is slightly less to line 
of edge of car than in f. 235. • Tip of (his) left shoulder is 
still obscured by metal frame, is at same height as in f.253. 

Length of (his) left shoulder is fractionally less than in f.253, 
and more of JK's left arm is visible to right (i.p.) of JC's 
left arm than in f.233. Angulation of line down JC’s left arm 

is greater to line of edge of car than in f.235. Less of JC's 
left arm is visible to right (i.p.) of his hat, which is itself 
lower, than in f.233. All of these points indicate that JC's 
left shoulder has just passed the position of square-on to 
camera, (his) left elbow (and arm) moving down, and to JC's right 
and/or backwards. 

Length of JC's right shoulder is a little less than in f.233. 
Tip of JC’s right shoulder is slightly further from edge of car 
than in f.,233; and is to right (i.p.) of its position in f.255, 
red roses at JK's right elbow are now vaguely visible. JK's 
right elbow is now visible rising to (her) right; 
line/ 
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line down JK's right ana is less to line across oack seat than 
in f.235. These points indicate that JO ' s right shoulcer, as 
with his left shoulder, has just passed the position of scuare-on 
to camera* His "body -is still tilting to (his) righu. 

Kuch less of hat is visible , through glass panel, than in 
f.233; now just "orim of hat visible - little or none Ox top side 
of hat in shadow is visible; the brim is much lower than in f.233 - 
it now occupies the angle between metal frame and edge of car. 

A little of brim is visible to right (i.p.) of JC's hand, and oo 
left (i.p.) of metal frame. These points indicate that his hat 
has rotated further and has moved down, and to JC's right and/or 
backwards. 

Less of JC's right hand is visible, mere is obscured oy edge 
of car, than in f.233, and it is lower than in f.25-5 - more olac*. 
coat is visible between top edge of hand and his chin. r.is 
right hand is to left (i.p.) of its position in f.233 - shadow 
line down hand is to left (i.p.) of its position in f.233 in 
relation to line down left side (i.p.) of JC’s head, and to car. 
door-handle below and to left (i.p.) of JC's right hanc. • nis 
right shirt cuff is now completely obscured below edge of car. 

These points indicate that JC's right hand has moved down, and oaox. 
and/or to (his) right. 

Line down left side (i.p.) of JC’s head is now just slightly 
to right (i.p.) of line down left side (i.p.) of JK's head. Less 
of JK's left blue collar is visible to right (i.p.) of JC's nead 
than in f.233. 

JC’s hair at (his) right rear of his head is sligntly elevated 
Elongation of JC's face in this frame (see above) indicates that 
JC's mouth is opening. 



These/ 
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These points indicate that JC has turned slightly to (his) 
right from f.253. His head is now facing straight forwards; 
his body has just passed position of square-on to camera - indicated 
especially by the shortening in length of both his shoulders. 

His right shoulder is going back and round to (his) right (this 
movement means JC's right shoulder is now moving away from edge 
of car, and it is, therefore, difficult to judge if tne snoulder 
is moving downwards simply from distance of tip of shoulder to 
edge of car - other factors must also be taken into account in 
assessing downward movement of shoulder. But if the shoulder 
v/as merely moving away from edge of car with.no downward movement 
one would expect the tip of the shoulder to move further away 
from edge of car in succeeding frames). JC's left shoulder is 
still moving forwards despite his body having gone past square-on 
position to camera - this indicates that his body has not yet 
reached . side-on position to car i es = t . His left arm is moving to 

JC's right and/or backwards and/or downwards. His body is still 
tilting to (his) right. His right hand and hat are moving down, 
and back and/or to JG's right. 

In f . 235: 

JC is facing to (his) right of straight forward, to (his) 
right of his position in f.234 - (his) left eye is now more 
clearly discernible; very little of (his) right cheek is in 
sunlight, less than in f.233 (and f. 234); shadow line down face 
is slightly nearer to midline than in f.234. None of his chin 
is now in sunlight. (His) left side of his face to rignt (i.p.) 

of his nose is just visible, sunlit. His head is apparently 
tilted slightly forwards, but this may be due to elongation of 
his face-. 

A little less of JC's right shirt collar is visible than in 
f.234. His tie is, again, just discernible, as in f.234. Left 
collar/ 




-37- 



collar is not visible. Angulation of (his) right inner lapel 
line is slightly increased i -“rn to line oi edge Oi. cp.r ironi 
f.234* These points indicate that JC ! s right turn is continuing, 
right shoulder moving round and away from camera (and edge of 
car) . 

Angulation of line across shoulders is less to line of edge 
of car than in f.234. Tip of (his) left shoulder is still obscured 
by metal frame, and is at same height as in f.234. Length of 
(his) left shoulder visible has increased slightly from- f.234 - 
this is due to turning of his head to (his) right and the 
.elongation of his face (on (his) left side). Slightly more 
of JK's left arm is visible to right of JC’s left arm than in 
f.234. The angulation of line down JC's left arm is greater to 
line of edge of car than in f.234. These points show that JC's 
left shoulder is still moving forwards, and round towards camera 
(ana edge of car); and that his left arm (and elbow) is going 
down and/or backwards and/or to ciC's right (nearer to edge Ox car;. 

Length of JC’s right shoulder is less than in f. 254; tip 

of (his) right shoulder is further to right (i.p. ) oi position 

in f.234, more roses are visible than in f.234. Tip of (nis) 

right shoulder is about same distance from edge of car as in 

f.234. JK's right arm has risen- up further to her right; 
angulation of line down arm has decreased to line across oack 
seat and her right elbow is clearly visible. Tnese points show 
that JC is still turning to (his) right, has turned further beyond 
square- on position, with his right shoulder moving down, back 
and round sway from camera (and edge of car). 

Less of JC's hat is visible than in f. 254; very little is 
visible to right (i.p.) of metal frame, less than in f.234. more 
of hat is visible to left (i.p.) of metal frame minn in i*2o 4. 

Level/ 
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Level of top edge of hat is lower then in f.254 - is nearer to 
edge of car , and nov; well below level of left edge (i.p.) of 
handrail. These points indicate that JC's hat is moving down, 
and hack and/or to (his) right. 

Less of JG's hand is visible than in f.234 - more obscured 
below edge of car; and it is lower - top edge is lower than in 
f.234, as with hat, and it is to left (i.p. ) of its position in 
f.234. Shirt cuff is not visible. These points indicate that 
JC's right hand is moving back, down and/or to (his) right. 

Line down left side (i.p.) of JC's head is more to right 
(i.p.) of line down left side (i.p.) of Jit's head than in f.254. 

More of JK's left blue collar is visible than in f.234. 

JC's hair is quite clearly rising up at (his) right rear of 
his head. JC's face- is more elongated than in f.234; line down 
(his) left side of face, below his nose, is longer and straighter 
than in previous frames - indication of mouth opening. 

These points indicate JC has definitely turned past square-on 
to camera position - he is facing more to (his) right than in 
f.234; his right shoulder is moving down, back and away from 
camera; left shoulder is moving forwards, and round towards 
camera, with his body tilting to (his) right. His right hand 
and his hat are moving down, back and/or to JC's right. His hair 
is starting to rise up and his mouth is beginning to open. 

In f . 236: 

JC is facing more. to (his) right of straight forwards than 
in f . 235 (he is still facing to (his) left of camera) - more of 
(his) left cheek is visible, in sunlight; his left eye is clearly 
visible. Less of (his) right cheek is in sunlight, 
down/ 
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down face is nearer to midline, than in f.235. His head appears 
to "be tilted forwards, 'out, again, this may be due to elongation 
of his face. 

Slightly less of (his) right shirt collar is visible than— 
in f.235. The grey of his tie is still discernible. Left 
collar is not visible. Angulation of (his) right inner lapel 
line is greater to line of edge of car than in f.235. These points 
indicate that JC's right shoulder is still moving round away from 
camera. 

Angulation of line across shoulders is same to line of edge 

of car as in f.235. Tip of JC's left shoulder is still obscured 

by metal frame, and is slightly higher than in f.235 - is slightly 

nearer to level of Mrs. Connally’s right shoulder. Length of 
, .~U£i 

(his) ssga, shoulder has increased just slightly from f.235. 

Just slightly more of JK’s left arm is visible to right (i.p.) 
of JC's left arm than in f.235. Angulation of line down JC's 
left arm has increased to line of edge of car. These points 
indicate that JC's left shoulder is still moving forwards and 
round towards camera; and that (his) left arm ( and elbow) is 
moving dqwn and/or back and/or to (his) right. 

Length of JC's right- shoulder has decreased slightly from 
f.235. Tip of (his) right shoulder is slightly further from 
edge of car than in f.235 and is to right (i.p.) of its position 
in f.235. More of roses are visible than in f.235. (line down 
JK’s right arm is angled less to line across back seat and more 
of her right elbow is visible than in f.235). These points 
indicate that JC's right shouder is still moving round away from 
camera. 

None of JC's hat is visible through glass panel. The small 
amount/ 




-40- 



amount of hat visible is just above edge of oar to left (i.p.) 
of metal frame. It is lower than in f.235 - more black coat 
between hat and chin - and no hand is visible between hat and 
edge of car. Less of (his) right hand, is visible than in f.235, 
it is lower - more black between hand and chin -, and it is to 
left (i.p.) of its position in f.235 - more to left (i.p.) of metal 
frame and hat is now visible between hand and metal frame. 

These points indicate that JC's hat and (his) right hand are 
moving down, back and/or to JC's right. 

Line down left side (i.p.) of JC's head is still to right 
.(i.p.) of line down left side (i.p.) of JK's head., but slightly 
less so than in f.235. Kore of JK’s left blue collar is visible 
than in f.235. 

JC's hair has risen up more at (his) right rear of his head 
from f.235. JC's face is more elongated than in f.235 - (his) 
left side of face, below nose, is longer - and mouth is aiscernibly 
open - is the dark brown area below his nose. 

These points indicate that JC has turned further to (his) 
right from f.235. Kis right shoulder is moving back round, 
away from camera, (and down); his left shoulder is moving forwards, 
and round towards camera, (ana up), with his left arm (and elbow) 
moving down and/or back anfi/or to (his) right. He is facing to 
(his) right of straight forward, and his body is tilting to (his) 
right (this is indicated by more of JK's left blue collar oerng 
visible). His hat ana (his) right hand are moving down, back 
and/or to (his) right. 

In f . 237: 

JC is facing more to (his) right of straight forwards than 
in f. 236, still facing to (his) left of camera, - less of (his) 
right/ 
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right cheek is sunlit, more of (his) left cheek is visible, than 
in f.236. His left eye is more clearly visible than in f.256. 

His head is tilted to (his) right. 

Slightly less of JC's right shirt collar is visible than in 
f . 236. His grey tie is clearly visible, more so than previously. 

His left collar is not visible. 

Angulation of line across shoulders is slightly less to line 
of edge of ca.r than in f.236. Tip of JC’s left shoulder is 
still obscured by metal frame, and is at same height as in' f.23o. 
Length. of JC's left shoulder has increased slightly from f.236 
(due to: JC’s head turning to (his) right, falling to (his) 

right, and face elongating). Same amount of JK's left arm is visible 
to right (i.p.) of JC's left arm as in f.236. Angulation of line 
down JC's left arm has increased slightly to line of edge of car 
from f.236. These .points indicate that JC's left shoulder is 
still moving forwards and round towards camera, left arm and 
elbow moving back and/or to (his) right and/or down. His body 
is still tilting to (his) right. 

Length of JC's right shoulder has decreased from f.336. 

Tip of (his) right shoulder is about same distance from edge of 
car as in f.236, but is more to right (i.p.), more roses are 
visible than in f.236. (JK's right hand (white glove) is non 
visible; almost all of her right arm is visible). These points 
indicate that JC's right shoulder is moving down and back round 
away from camera. 

A little less of JC's hat is visible above edge of car and 
it is slightly lower than in f.236. And a little less of (his) 
right-hand is visible than in f.236. These ooints indicate 
that hat and (his) right hand are moving downwards (and back and/or 
to (his) right). 



Line/ 
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Line down left side (i.p. ) of JC's head is now dust to 
left (i.p.) of line down left side (i.p.) of JK's head.. A 
little more of JK's left blue collar is visible than in f.336. 

These points indicate that JG is falling to (his) right. 

JC's hair is more clearly risen up than in f.256. ■ His 
face is quite definitely elongated, with his mouth clearly open. 

These points indicate that JG is still turning to (his) 
right - he has turned more to (his) right than in f.236; he 
is still facing to (his) left of camera, but well to (his) right 
of straightforward. His right shoulder is moving down, bach and 
round away from camera (and edge of car), his left shoulder is 
moving forwards and round towards camera. His body and head 

are tilting (and falling) to. (his) right. His hat and right 

hand have moved only slightly downwards from f.236. His mouth 
is open and his hair at right rear of his head has risen up. 

In f. 238: 

JC is facing more to (his) right of straight forward than 
in f. 237 - there is now just a slight amount of (his) right cheek 
in sunlight, less than in f.237; shadow line down face is 
nearer to midline; more of (his) left side of his face is visible, 
and nose and left eye are nearer to centre of facial image, than 
in f.237. His head is tilted more to (his) right than in f.257. 

Less of JC's right shirt collar is visible than in f.257. 

Grey of his tie is still discernible; but no left collar visible - 
due to left lapel of coa.t obscuring it. 

Angulation of line across shoulders is just slightly more 
to line of edge of car than .in f.237. Tip of JC's left shoulder 
is still obscured, by metal frame, and it. is a.t same height as in 
f.237. Length of (his) left shoulder is greater than in. f. 337 - 
due/ 
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due to his head turning; to (his) right. Same amount of JK's 
left arm is visible to right (i.p. ) of JC's left arm as in f. 237. 
Angulation of line down JC's left arm is just slightly greater 
to line of edge of ear than in f. 237. These points indicate 
that JC's left shoulder is still moving forwards and. round 
t own rci s camera. 

Length of JC's right shoulder is same as in f. 237. Tip of 
his right shoulder is just slightly nearer to edge' of car than 
in f. 337 and is more to right (i.p.) of position in f.257 - 
more of roses visible. (JK's right arm is fully visible, a 
little of her right hand is still obscured). These points 
indicate that JC's right shoulder has moved slightly down, back 
and round away from camera. 

A little less of hat ana (his) right hand are visible above 
edge of car than in f. 237. There is now a small amount of black 

coat visible between hat and metal frame. These points indicate 
that JC's hat and right hand have moved very slightly down and 
back. 

Line down left side (i.p.) of JC's head is slightly more to 

left (i.p.) of line down left side (i.p.) of JK's head than in 

f.237. Slightly more of JK's left blue collar is visible than 
in f.237. These points indicate that JC is falling to (his) 
right. 

JC's hair has risen even more from his head than in f.237. 
JC's mouth is still open, but the horizontal shadow from mouth 

to right edge (i.p.) of (his) left cheek and the profile down 

right side (i.p.) of his face indicate that his left cheek is 
puffed out (due to air being forced out rapidly). 

These points indicate that JC has . turned just slightly 
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further to (his) right from f.257. He is facing further to (his) 
right of straight forward; "body turned just^ slightly more round 
to (his) right; his right shoulder going down ana "bach round 
away from camera, his left shoulder moving forwards, with his body 
tilting and falling to (his) right. His hat and his right hand 
have moved very slightly down and back. His hair has risen up 
further, and his mouth open, his cheeks puffed out. 

In f . 239: 

JC is facing more to (his) right than in f.238 -, is now 
facing only just to (his) left of camera - the shadow line down 
his face is almost at midline, with only a tiny amount of (his) 
right cheek in sunlight. More of (his) left side of his xpce 
is visible than in f.258. His head, is tilted to (nis) right, 
more so than in f.238. 

Less of (his) right shirt collar is visible than in f.238, 
as it moves round behind his head and neck as he continues his 
right turn. fie is still discernible, but no left collar is 
visible. 

Angulation of line across shoulders is slightly greater to 
line of edge of car than in f.258. Tip of (nis) leit shoulder 
is still obscured by metal frame, and is just slightly higher, 
relative to level of Mrs. Connally's right shoulder, than in 
f . 233. Length of (his) left shoulder is same as in f.238 - his 
head is still turning to (his) right, but now left shoulder (and 
arm) is about side-on to straight forwards (there is a lightish 
area down JG ' s left arm - sunlit area). Angulation of line down 
JC's left arm is slightly less to line of edge of car than in 
f . 233. Slightly less of JK's left arm is visible to right (i.p. ) 
of JC's left arm. These points indicate that JC's left shoulder 
has moved very slightly forwards and round towards camera, in 
continuing/ 
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continuing the turn; shoulder and arm are now approximately siae-on 
to straight forwards , his "body tilted to (his) right. His body 
may also be falling slightly back towards Krs. Connelly. 

Length of JC's right shoulder is slightly less than in f._238. 

Tip of (his) right shoulder is slightly further from edge ox car 
and to right (i.p. ) of its position in f.238. Slightly more 
roses are visible than in f.23S. These points indicate onat 
JC's right shoulder is moving back round away from camera (and 
down) .' 

Same amounts of hat and JC's right hand are visible as in 
f . 238. And are in virtually the same position. 

Line down left side (i.p.) of JC's head is slightly less to 
the left (i.p.) of line down left side (i.p.) of JK's head than 
in f.238. Slightly more of JK's left blue collar is visible 
than in f.238. These points indicate that JC is still falling 
to (his) right, but is now starting to fall back slightly. 

JC's hair is risen away from (his) right rear of his head 
to same extent as in f.238. JC's mouth is still open, and his 
cheeks are still puffed out, as in f.238. 

These points indicate that JC is still turning slightly to 
(his) right - his right shoulder going back round away from 
camera; his left shoulder coming forwards round towards camera, 
and is now about side-on to straight forwards position. He is 
falling to (his) right; and he has fallen slightly back towards 
ilrs. Connally from position in f. 258. 

In f . 240: 

JC has turned his head further to (his) right and is now facing 
souare— on to camera — shadow line is down micline oi face, lace 
is/ 
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is symmetrical. Head is tilted to (his) right. 

Less of (his) right collar is visible than in f. 239. Tie 
is barely discernible. Left collar not visible. 

Angulation of line across shoulders is slightly less to line 
of edge of car from f.239. Tip of (his) left shoulder is still 
obscured by metal frame, and is a little higher than in f.239. 
Length of JC's left shoulder is just slightly more than in f.239 - 
due to his head turning to (his) right. Slightly less of JK's 
left arm is visible to right (i.p.) of JC's left arm. Angulation 
of line down his left arm is slightly greater than in f.239. 

The sunlit area down his left arm is just visible, as in f.23S. 
These points indicate that JC's left shoulder and arm are falling 
back towerd-s Mrs. Connally. 

Length of JC's right shoulder is same as in f.239. Tip 
of (his) right shoulder is same distance from edge of car as in 
f.239, but is more to right (i.p.) of position in f.239. More 
roses are visible than in f.239. These points indicate that 
JC's right shoulder is moving down, back, and away from edge of 
car (away from camera, towards Mrs. Connally). 

Slightly more of JC's hat and right hand are visible above 
edge of car than in f.239, indicating movement upwards and/or 
back away from edge of car. 

Line down left sice (i.p.) of JC's head is still to left 
(i.p.) of line dov/n left side (i.p.) of JK's head. Same amount 
of JK's left blue collar is visible as in f.239. JC's head is 
still turning and falling to (his) right, but is also falling 
back slightly. 

C 

JC's hair is risen up, but a little less so than in f.239. 



His mouth is less widely open than previously and his cheeks do 
not/ 
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not appear to 'oe puffed out. The contour of his face indicates 
that it is not so elongated as previously. 

These points indicate that JG has turned his head to (his) 
right from f.239, and is now facing the camera. His "body has- 
almost stopped rotating and is falling back towards lirs. Connally. 
JC’s head is still tilted to (his) right, hut now is also slightly 
tilted hack. His hody is also tilting hack; the greater amount 
of hat and (his) right hand visible also indicate this fall 
hack away from edge of car. 

f.241is blurred, hut some of the reference points are useable:- 

JC is facing to (his) right of position in f. 240, and is 
now facing to (his) right of. camera. Sunlit side of nose is 
protruding into shadow side of face. His left ear is now visible 
His head is tilted to (his) right and also hack towards i>’rs. 
Connally. 

JC's tie, and right and left shirt collar are only vaguely 
visible due to the blurring. 

The blurring makes measurement of the angulation across 
JC’s shoulders difficult, but it appears roughly the same as in 
f.240. Tip of (his) left shoulder is still obscured by metal 
frame. Length of his left shoulder appears- to have increased 
slightly from f.240. JK’s left arm is now almost completely 
obscured by JG's left arm. Length of (his) right shoulder is 
difficult to judge, as is position of tip of (his) right shoulder. 
About same amount of roses are visible as in f.240. Lore of 
his right hand and hat are visible than in f.240. Line down 
left side (i.p. ) of JC's head is just to left (i.p.) of line 
down left side (i.p.) of Jit's head. Less of JK's left blue 

collar is visible than in f.240. It is difficult to judge if 
his/ 
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his hair is still up, 'out his mouth still appears open. 

These points indicate that JC is .still turning his head to 
(his) right; his "body and head are tilted to (his) right, out 
are falling back towards Hrs. Connally. 

In f.242: 

JC is facing well to (his) right of camera - sunlit nose 
protruding more into shadow side of face; his left ear is 
clearly visible; shadow line down face is to (his) left of 
mid line. 

Very little of (his) right collar is visible, less than 
in f. 240. Tie is clearly discernible between right and left collars. 
Left collar is now just visible. Angulation of line across 
shoulders is similar to that in f. 240. Tip of (his) left 
shoulder is still obscured by metal frame, and is higher than 
in f.240, relative to Mrs. Connally’ s right shoulder. Length 
of (his) left shoulder is slightly greater than in f . 241. Jli’s 
left arm is now completely obscured by JC’s left arm. Sunlit 
area down JC’s left arm is visible. 

Length of (his) right shoulder is same as in f.240; tip 
of (his) shoulder is slightly further from edge of car than in 
f.240. Same amount of roses are visible as in f. 241. Lore 
of JC’s hat and right hand are visible than in f. 241. His 
right shirt cuff is now just visible again above ed.ge of car. 

Line down left side (i.p. ) of JC’s head is still just to left 
(i.p. ) of line down left side (i.p.) of JK’s head. Slightly 
less of JK’ s' left blue collar is visible than in f'. 241. JC's 
mouth is still open, and his hair still slightly risen from his 
head at (his) right side. 

These points indicate that JC is still turning to (his) 



right./ 
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Kis head and. body are tilting to (his) right and bade towards Mrs. 
Connally. 

In f. 243: 

JC is turned slightly further , to (his) right than in f.242_- 
shadow appearing under (his) left eye. His right eye is hardly 
discernible; shadow line down face is well to (his) left of 
midline. His head is tilted to (his) right and is tilted more 
back towards Mrs. Connally than in f. 242. 

Less of (his) right collar is visible than in f. 242 - now 
almost obscured completely. Tie is visible, and more of (his) 
left collar is visible than in f. 242. Angulation of line across 
shoulders is slightly less to edge of car than in f.242. Tip 
of (his) left shoulder is still obscured by metal frame, at 
same height as in f.242. Length of (his) left shoulder is. same 
as in f.242. Sunlit area down (his) left arm is visible. 

Length of (his) right shoulder is slightly less than in f.242. 

Tip of (his) right shoulder- is a little further from edge of 
car than in f.242. Same amount of roses visible as in f.242. 
Slightly more of hat, his right hand, and shirt cuff are visible 
than in f.242. Line down left side (i.p. ) of JC's head is still 
just to left (i.p.) of line down left side (i.p.) of JK's head. 

JC's mouth is still open; hair still a little raised up. 

These points indicate that JC's head and body are turned 
almost side-on to straight forwards position, tilted to (his) 
right and falling back towards Mrs. Connally. 

In f . 244: 

JC is slightly nearer to side-on to straight forwards position 
e.g. he is facing almost directly at right angles to direction 
of car's movement. He is facing slightly more to (his) right 
than in f. 243 - (his) right eye is barely visible; shadow on (his) 
left/ 




-50- 



left cheek is more pronounced then in f.243, end shadow line' down 
face is more to (his) left of midline. His head is tilted less 
to (his) right than "before "out is still tilted "back. 

His right collar is almost completely obscured. Tie is — 
visiole s as is (his) left collar. Angulation of line across 
shoulders is slightly less to line of edge of car than in f.243. 

Tip of (his) left shoulder is still obscured by metal frame. 

Length of (his) left shoulder is same as in f.243. Sunlit part 

1 . 

of (his) left arm is clearly seen through the glass panel. 

Length of (his) right shoulder is slightly less than in f.245. 

Tip of (his) right shoulder is further from edge of car than in 
f.243. Same amount of roses are visible as in f.243. Less 

of his hat is visible than in f.243. About same amount of 
(his) right hand and shirt cuff are visible as in f.243. Line 
down left side (i.p. ) of JC's head is still just to left (i.p. ) 
of line down left side (i.p.) of JK's head. Less of JK's left 
blue collar is visible than in f.243. " JC's hair is still slightly 

risen up, and his mouth is still open. 

These points indicate that JC is still falling back towards 
Krs. Connally. 

To summarise, briefly, the analysis of the movements :- 

On emerging from behind the traffic sign at f. 222, JC 
is facing to (his) right and to (his) right of the camera. His 
body is also facing to (his) right and slightly to (his) right 
of camera - right shoulder back, left shoulder forwards. His 
hat is in his lap, brim horizontal, top upwards. At f. 223 JC 
is in almost the same position as in f.222, having turned very 
slightly to (his) left - head is still facing to his right of 
camera but his body is facing fractionally to (his) left of 
souore-on to camera; both head ana body are still facing well 
to/ 
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to (his) right of straightforward. His right shoulder is still 
hack, left shoulder forwards. His hat is still in his la?. 

At f . 2Z4 there is a marked change in JG's position from 
f.223. Both his head and body have rotated notably to (his) — 
left; his right shoulder has moved forwards and downwards, his 
left shoulder has moved "backwards and upwards. His hat has 
moved forward and/or to (his) left. and/or downwards. Prom 
f-224 to f. 228 JC continues this sharp leftward turn - left 
shoulder going hack and up, right shoulder moving down and 
forwards. His hat and (his) right hand, which is holding his 
hat hy the brim, move upwards, and backwards and/or to (his) 
right. At f. 228 JC is facing to (his) left of straight forwards; 
(his) left shoulder is hack and higher than (his) right shoulder, 
which is forwards. His body is approaching position of side-on 
to camera. His hat and right hand at the level of his chin. 

Thus in five frames JC has turned from an almost sauare— on 
position to camera (f. 223) to a near side-on position (f. 228); 
this is an extremely rapid movement, as can he seen hy comparison 
with the speed of turn of Clint Hill's head and the speed of movement 
of JK's right hand. 

At f. 228 JC's left turn is at its furthest point, for in 
f.229 he has started his turn to his right. In the succeeding 
frames JC's left shoulder forwards, swinging round towards (his 
right) edge of car, and his right shoulder moves hack, downwards, 
and away from camera. His body thus tilts to (his) right. His 
head d-oes not turn at the same speed as his body - is slower than 
body turning - thus (his) left shoulder approaches his chin. 

The hat rotates, front edge moving across to (his) right; and 
it a.luo.. rotates into a position where the brim is vertically 
aligned (f. 230-1). Both hat and his right hand move down, back 
and/or to (his) right. The rotation of his' body to (his) right 
continues/ 
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continue's otic! by f.23-3-4 JG's body is square-on to camera, with 
his head facing straight forward. Thus JC has turned his body 
hack to the square- on position in five to six frames; again, 
a very rapid movement. It can be seen that JC's left shoulder 
is moving round to (his) right, (up slightly) and towards edge ”of 
car (and — thus approaching his chin) hy the fact that his left 
coat lapel and his chin obscure his left shirt collar from view 
through f. 223 - f.240. -This ahscence from view of his left 
collar is partially notable at f. 23-3-4 when JC's body is s-~uare-on 
to camera end one would expect, normally, to see his left collar 
as in f . 222-3) . Another indication of the approximation of 
his left ^shoulder to his chin is the fact that through the 
sequence (f.228-f.240) the length of his left shoulder is less 
than that of his right shoulder whilst, at the same time, his 
left shoulder is moving forwards and round to (his) right. 

The rotation to (his) right continues; (his) right shoulder 
moving down, back and round away from camera, (his) left shoulder 
moving forwards and round towards camera, with his body tilting 
to (his) right. At f. 2-34-5 JG's hair begins to rise up at (his) 
right rear of his head, and his mouth begins to open. His hat 
continues down, back and/or to (his) right. JC falls to (his) 
right from f. 234 to f.239-f. 240, at which point JC has turned so 
that he is now approximately side-on to the car, with his head 
sounre-on to camera. JC’s body was approximately straight 
forwards a.t f. 2-30-1, and he is approximately side-on ,rt f. 239-40; 
thus the turn of his body through 90° takes about nine frames. 

This is a quite rapid movement (the speed of the turn, as compared 
with turn through f.238 to f. 233-4, indicates that the turn to 
his right slows slightly after passing through s-usre-on position 
to camera). 

At f.239-f.240 JC starts to fall backwards Hrs. Connally. 



This/ 
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This is illustrated by the increasing amount of JC's right hand 
Mid hat visible, and the rapid disappearance of JIv's left arm 
behind JC's left arm through f.238-f.241. After f.338 tne line 
down JC's right arm increases in angulation to line oz edge ox 
car - it approaches SO 4 to it. This is also illustrative of 
the fall bach towards Mrs. Connaily at f. 23S-f. 240 - (his) right, 
shoulder goes back away from edge of car, his body tilting oach; 
this line down (his) right arm naturally increases (e.g. goes 
off vertical (i.p.) - is vertical (i.p.) in f.238) due to snoulder 
moving away from camera more than (his) right eloow (which \i as 
probably resting on his torso and possioly , also, (his) right, 
side (arm) was against the bach of the jump-seat JC was sitting 
in. Through f.240 to f.244 JC falls bach towards Mrs. Connaily, 
with the turn to (his) right slowing markedly. 

What conclusions can be drawn from this interpretation oi 
the framed? JC was hit in the chest, right wrist, and left thigh. 
The bullet through his chest entered just to the righu oz nis 
right shoulder blade just below 'the axilla, coursed forwards 
and left, along his fifth rib, at a downwards angle of 27 c . 

.The bullet which injured his right wrist was not necessarily 
the same bullet which inflicted the chest wounds; but, from 
the medical evidence, the wrist wound was caused by a tumbling 
bullet, not a pristine bullet - thus it struck something, or 
someone, first; this would almost certainly have to be oC's 
chest or JPK' s head (the latter deemed unlikely from other 
evidence). The bullet which injured the wrist entered the back 
of the wrist, and made its exit through the front. The thigh 
wound was inflicted by a bullet or bullet fragment having a 
relatively low velocity. 

It is necessary to bear in mind the wounds, ana the direction 

of/ 




of the ou.Het throughthe chest, in trying to assess the point at 
which JC was hit. The "bullet through is chest (ana proonbly his 
wrist) travelled through him going forwards, downwards, and to 
the left. Between f.222 and f.223 JG turns very slightly to 

his left. Between f.223 and f.224 there is a marked change { — 

a sharp increase in JC's turn to his lext — his ri^.t should 
moves forwards and down (and his left shoulder moves up and oack). 
This movement continues, very rapidly, through till x.22o, wnen 
JC is clearly facing to his left of straight forward and his 
body is near side-on to camera (having been scuare-on to camera 
at f. 222-3). This' turn, through a near right angle takes place 
in five frames - 0.275 seconds. Compare the speed of this 
movement to the speed of turn of Clint hill's head througn an 
angle well short of a right angle - 12 frames (0.66 seconds) 
in his response to hearing the sho^t(s). The movement JC undergoes 
is clearly far more rapid than the turn of Hill’s nead. Similarly 
it is more rapid than the movement of JK* s right arm, through 
approximately a right angle, in reaching for Ji'K’s lext elo.ow 
11 frames (0.61 seconds). JC’s rapid movement through f.223 to 
f.223 is in the same order of speed as the speed of movement o± 
JFK’s head after being hit at f. 313-4 - in 5 frames (0.275 seconds) 
JFK’s head moves back approximately six inches. 

Between f.223 and f.224 JC’s hat, which was sitting apparently 
still in his lap, top upwards and brim horizontally aligned, has 
moved rapidly downwards and/or forwards and/or to JC’s left. 

As seen in later frames, JC was holding the hat by the brim with 
his right hand , and with tne hat in tne posxuion i . ,.:.s in .*t 
f.223 his right hand would be positioned with the palm downwards, 
back of hand upwards. The movement of JC’s right shouxaer and 
hat (and presumably his right hand) is thus rapidly ciownwards , 
forwards and to his left. This indicates tnat impact cu a 
bullet/ 
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'oulle "oils s occurred between f • 223 and x.224, causing u:ie onarp 
movements to occur, and the "bullet has passed througn hj.3 chest, 
and, almost certainly, his right wrist. 

At f. 225 the hat reappears and his right hand xs just vist-ole. 
Through to f • 228 the hand and hat move upwards, and probably 
backwards and/or to his right. This movement is accounted iOr 
by the fact that JC's right shoulder is moving rapidly downwards, 
forwards, and to JC's left and this forces his right elbow dov.n ' 
onto his right thigh (at f.224); as the right shoulder" continues 
its movement the right elbow courses forwards along his right 
•thigh - this results in his right hand, holding hat, moving 
upwards and backwards relative to his right elbow, moving closer 
to his right shoulder; so tnat at f.22o i«he rxgnt s.-oulfi* -- 
well forwards, right elbow on nis right onign, nis ri^..o iOie„rn 
positioned almost vertically upwards with his right nsna near i-o 
the level of his chin. 

JC testified before the "Warren Commission" that he heard 
a gunshot, turned and looked over his right snoulder, oui. die nob 
see Ji'K; he was turning to his left in order to look over his 
left shoulder, and reached the -position of facing a little to 
left of centre when he felt that someone had hit hirn in the bach. 
i?rom f.222, one would expect, if JC was turning to his left (as 
he did, fractionally between f.222 and f.223) to look over his 
left shoulder, that his left shoulder would go down and been 
round to his left and that his right shoulder would move forwards 
and round, and upwards slightly. It is ciear b.nai. b.iis did nOo 
happen - JC's left shoulder moves up,, not down; his right 
shoulder moves down, not upwards. 



After f . 226 JC turns back to his right, his body moving 
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round in advance of the turn of his head. The right shoulder 
moves rapidly down, 'oscl-c and round, the left shoulder rapidly 
forwards, round, and upwards slightly. This movement is 
continuous through f.228 to f. 233 and is accompanied "by the 
( inevitable) tilt (and fall) to his right. 

From f. 228 onwards JC’s hat moves down, back and/or to JC's 
right. There is also a rotation of the hat - st f.228 the too 
of the hat is visible as the highest cart of the hat (the hat is 

t 

not sitting with brim horizontal as in f. 222-3, and is slightly 
inclined), but in f . 229 the top has moved down and in f. 230 it 
is further down, very little now visible. In f.250 the brim 
is clearly visible, for the first time, above the top of the hat - 
the brim is aligned almost vertically (e.g. nearly at right angles 
to position in f. 222-3) and the plane of the brim of the hat is 
directed to JC's left (e.g. front edge of brim is to JC's left 
of the back edge of brim - the edge JC is holding in his right 
hand). Through subsenuent frames, to f. 234, the hat rotates so 
that the front edge of the brim moves to JC's right of the back 
edge of brim. The brim remains aligned almost vertically 
throughout. After f.234 there is little of the hat visible and 
all that can be seen is that it moves down, back and/or to his 
right till f.238. 

At f. 23S JC starts to fall backwards, his right turn slowing 
down. There is no movement which would indicate a hit to JC in 
any of the frames through the sequence when JC turns to his right 
after f.223 (up to and including f.24-4). Some researchers 
believe that the angulation of the line along JC's right shoulder 
to the line of the edge of the car alters sharply between f. 237 
and f.238, thereby indicating the hit to JC's right shoulder 
between those two frames. I do not see as sharp an alteration 
of/ 
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of the angulation as do those researchers; the shoulder ("black 
coat) is merged to some extent with the shadow under JK's right 
arm through £.255 to f.257, then at £.233 !"*■- T s right arm is clear 
of the shoulder , the dark images no longer merging - this may oe 
a confusing factor. But more important than tnis, simply 
measuring the angulation of the line along his shoulder oo tne 
line of the edge of the car does not take into account any 
movement in three dimensions; and it is quite clear from tne 
above analysis that JC's right shoulder is moving down, hack 
and round away from the edge of the car in the sequence f.235 
to f . 240 - the simple measurement of an angle between lines in 
two dimensions is thus invalidated in this case. 

The turn to his right after f. 223 is clearly JG's recoil 
reaction to being hit. This also ties in accurately with JC's 
testimony - he described feeling "like someone hat hit me in 
the back" when he was "looking a little bit left of centre", and 
then he "doubled up, and then turned to my righu again". At 
f . 223 JC is facing slightly to left of centre (e.g. slightly to 
his left of straightforward) and the recoil turn to his right 
starts thereafter. Thus the reaction time (time from impact 
to start of the recoil reaction) was five frames - 0.275 seconds.. 

To conclude, analysis of the Zapruder frames 222 to 244 indicates 
that Governor Gonnally was struck by a bullet which passed 
through his chest,. and most probably his wrist, at a time between 
f . 223 and f.284 (the first effects of the impact being discernible 
at f . 224) . The Governor started to react (0.22 seconds to 0.275 
seconds later) after f.228. As was seen previously. President 
Kennedy was struck by a bullet, entering his back or neck, a 
number of frames prior to f. 224-5, at which frames ne is clearly 
reacting to a shot and had started his reaction some time before f.224. 

Thus a further conclusion is that President Kenneay and 
Governor Connally were shot by separate buliets. 
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comparison of f.235 one f.225 which appeared on S.?8 in 
'Life International' issue ITovember 28, 1966 illustrates the effect 
of the bullet hitting Governor Connally. The frames are 0. 11 
seconds apart - thus there would be very little relative movement 
between JC and JK if they both remained stationary (this can be 
seen from the negligable relative movement between any of the 
images (objects or occupants - apart from JC and JK) in the frames^. 

In f. 223 JC is facing to his right of the camera, body 
facing fractionally to his left of square-on to camera - his right 
shoulder is bach relative to his left shoulder which is all out 
obscured by the metal frame. His head is just slightly tilted 
bach. The lines down the inner edges of his coat lapels are 
parallel to each other, are just slightly off parallel to edge 
of road sign. The top of his hat is clearly visible, in front 
of him, the shadow line down the hat being clearly visible. 

The line across his shoulders is almost parallel to line across 
bach seat - the slight angulation being due to his right shoulder 
being bach relative to his left shoulder. Little of JK's left 
arm is visible to right (i.p.) of JC's left arm. 

In f.225 JC is facing fractionally to his left of s^uare-on 
to camera. His body is turned well to his left of square-on 
to camera, and is possibly facing a little to his left of straight 
forward. His right shoulder has clearly moved down and forward 
from f . 223 - increased distance of tip of his shoulder from line 
across bach seat. His left shoulder has moved up end bach - much 
more of JK's left arm is visible, and the tip of his left shoulder 
is now at the level of I.-rs. Connelly's right shoulder, it was 
below this level in f. 223. His hea.d is tilted to his right - 
and there is less of the line along top of JH'e right shoulder 
than in f. 223, due to this head tilting. The sunlit areas of 
JC's/ 







JC ' s coat at his right shoulder are quite clear in f.225 - are 
only vaguely visible in f.225; this also shows JG’s right shoulder 
has moved forward markedly. The line down the inner edge of his 
right lapel has moved across and is obscuring some of his tie; 
the lines down the inner edges of the lapels are far from parallel 
to each other , but with little change in the angulation of the 
line down his left lapel. His hat is blurred , greyish rather 
than white, (and a little of his right hand is visible) and a 
shadow line is not obvious. The angulation of the line across 
his shoulders is now angled a little off parallel, in opposite 
direction to that in f.223, to line across back seat of car - 
angulation is accounted for by left shoulder being back and up 
relative to right shoulder. 

The differences between the two frames are suite marked yet 
the time difference is only 0.11 seconds. Thus JC's movements 
are extremely rapid, and demonstrate clearly the effect of the 
bullet impact (after 0.11 seconds maximum). 

In f.225 Jj?X has clearly ^ar^ec^his reaction to being hit, 
as stated previously, to a hit well before f. 224-5. JC does not 
start to react till 0.22 to 0.275 seconds after the bullet iirroact 
and his reaction is not really comparable to that of JIT.’s in 
f.225 till at least f. 234—5 — 0.61 to 0.665 seconds after iiivosct. 
Ji?K may have had a faster reaction time than JC but even so his 
reaction at f. 234—5 is quite unmistakable and could not have been 
due to a hit between f.223 and f . 224 - JPIC could not have reacted 
to this extent so quickly (for physiological reasons of -speed of 
reactions). And other evidence indicates that Ji’II was in fact 
hit just prior to f. 200. Thus J]?K and JO were hit by separate 
bullets, approximately 1.5 seconds apart. 





